Cardiovascular mass and ventricular function after celiprolol in Wistar-Kyoto and spontaneously hypertensive rats.
The effects of a new beta 1 adrenergic receptor blocking agent with beta 2 receptor agonistic properties on cardiovascular mass, left ventricular function, and aortic distensibility were studied in Wistar-Kyoto (WKY) and spontaneously hypertensive (SHR) rats. 20 male SHR and 20 male WKY rats (10 treated and 10 untreated) aged 22 weeks were studied after three weeks of treatment. Cardiovascular mass was measured and left ventricular function was assessed using electromagnetic flowmetry while rapidly infusing whole blood at pharmacologically reduced mean arterial pressure and at pretreatment arterial pressure levels. Aortic distensibility was assessed by obtaining pressure-volume relationships in isolated aortic segments. Mean arterial pressure was reduced without changing cardiac output in SHR (p less than 0.01); it remained unchanged in WKY despite reduced cardiac output. Most noteworthy, and like no other agent studied to date, celiprolol significantly reduced both left and right ventricular as well as aortic mass in both WKY and SHR. Despite these similar mass reductions, celiprolol improved left ventricular function (p less than 0.01) and aortic distensibility (p less than 0.05) only in the SHR, a function maintained even when mean arterial pressure was increased abruptly to pretreatment levels. Unlike other beta receptor blockers (or any other agent studied in the SHR), celiprolol was effective in reducing mass of right and left ventricles and of aorta; decreasing mean arterial pressure through a fall in total peripheral resistance; and improving left ventricular function and aortic distensibility in the SHR. In contrast, while these structural changes were also produced in WKY, they were not associated with similar functional responses. These findings provide further support for the thesis of a structural and haemodynamic dissociation in antihypertensive therapy.